
Fourier Transform Formulas

Fourier Transforms
The Fourier transform of f(x) and the inverse transform of f̂(ω) are given by:

F(f(x)) =
1√
2π

∫ ∞

−∞
f(x)e−iωx dx F−1(f̂(ω)) =

1√
2π

∫ ∞

−∞
f̂(ω)eiωx dω

The following Fourier Transforms are useful:

If f(x) =

{
1 for − b < x < b
0 otherwise

then F(f(x)) =

√
2

π

sin bω

ω

If f(x) =

{
e−ax for x > 0
0 otherwise

then F(f(x)) =
1√

2π(a+ iω)

If f(x) = e−|x| then F(f(x)) =

√
2

π
· 1

1 + ω2

If f(x) =
1

1 + x2
then F(f(x)) =

√
π

2
e−|ω|

If f(x) = e−ax2

then F(f(x)) =
1√
2a

e−ω2/(4a)

If u = u(x, t) and û(ω, t) = F(u(x, t)) then F
(
∂u

∂t

)
=

∂û

∂t
and F

(
∂u

∂x

)
= iωû(ω, t)


